In this paper, we focus on the perturbed risk model with dependent relation and consider the relevance from two aspects. For one side, we use copula function to model the structure of the claim size and interclaim time, and on the other side, we establish the change of premium rat depending on the random thresholds. At last, we obtain the Integro-differential equations and its Laplace transforms of the Gerber-Shiu functions for the new risk model.
Introduction
Before a hundred years ago, the Lundberg-Cram'er classical model laid the foundation for ruin theory. For its fundamental position, we also call it the compound Poisson risk model, and the surplus process of an insurer is denote by i X i ≥ is a sequence of independent and identically distributed nonnegative variables with a common probability density function f and probability distribution function is F. 
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Because of the rapidly development of the financial and insurance industry, scholars have found that adding perturbations to the original model (1.1) can be better reflect the growth pattern of insurance. They explored many ways, such as linear functions, piecewise functions, levy process, jump-diffusion process, etc. Gerber and Shiu put forward a classical function called the Gerber-Shiu expected discounted penalty functions to study ruin probability better, and they use the Brownian motion to be the perturbation term for the first time. The classical model changes to be Since the compound Poisson risk model perturbed (1.3) and EDP function were proposed, it has received a lot of attention, and the EDP function has been studied fully (including the equation of integro-differential, the Laplace transform, analytic solutions, etc.), see e.g. [1] [2] [3] [4] [5] .
At the beginning, researchers consider structure of the claim sizes and the interclaim time in independent for convenient. With the development of research, the independence assumption above does not accord with the actual situation. So many researchers turn to discuss the risk model with various dependent structures, and they built many dependent structures, see e.g. [6] - [15] . Zhang and Yang [13] use the copula function to construct the dependence and obtain better result for the EDP function.
Meanwhile, the research on premium rate is also put forward with the development of insurance industry. Zhou and Cai [15] analyze the dependence structure between the premium rate and the claim size for model (1.3) . It doesn't consider the dependence of interclaim time and claim size.
This article is based on the above papers. We study the perturbed risk model as (1.3) and model the dependence structure for two sides. For one side, the interclaim times is dependent with claim sizes by a certain bivariate probability density function, and on the other side, the premiums are depending on claim sizes by the random thresholds { } , 1, 2, i Q i =  . In Section 2, we describe the structure. In Section 3, we analyze the affecting to ruin due to claims or perturbation under the model (1.3) and introduce some ruin measures. We show the integro-differential equations in two situations of Gerber-Shiu function satisfied in Section 4. In Section 5, we get the Laplace transforms for the Section 4.
Y. Shen paper, we use the Farlie-Gumbel-Morgenstern (FGM) copula function to describe the dependence structure. We analyze the former perturbed Poisson risk model and establish new dependence structure based on it. Although the FGM function is relatively simple, it can be applied in a variety of environments controlling the size of θ . The FGM copula is shown by
where 1 1 θ − ≤ ≤ . We can see that FGM copula also includes the independence case ( 0 θ = ) and allows both negative and positive situations.
We assume { } 
And we can get the joint density function of ( )
We can also get the conditional probability density function, that is
Then, we analyze the dependence of the premiums and with claim sizes. Let
 is a set of independent identical distribution random thresholds and independent with { } , 0
we put the insured on the first group, and we assume the time follows an expo- 
( )
U t has a positive drift, we assume that the model following the next condition
Following the regulation, the insurance company would charge its premium T f x f y y 
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Because of the perturbation term, we should decompose the EDP function according to two side, that it is whether the ruin is caused by a claim (denote 
, 1, 2.
In generally, we suppose that ( )
For 0 δ ≥ , we define the following measure
We denote q e by an exponential random variable and the rate 0 q > . We could first calculate the following measure.
Next, we introduce two Lemmas in applied probability to obtain the above Formula (4.3). 
( ) 
, we could get the results. Now, we could obtain the equations of integro-differential for the Gerber-Shiu functions by using the above results. 
By lemma 2, we can get the following form 
2, 2 2 2 0, , In the same way, We bring the change of variable v u y = − into the above equation 
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We can rewrite the equation ( ) Proof. We analyze the first claim size, and according to whether or not oscillation lead to ruin, we have 
} 
Laplace Transforms
Firstly, we consider the Laplace transforms of ( ) 
Conclusion Remarks
Researchers are more and more inclined to study the theory of ruin in combination with the actual situation. But the actual situations are various, and they could not be show out just in one way. We will continue to study the dependent risk model and get the solution of the Laplace transform of the integro-differential equation in the dependent risk model. We can consider more risk models by changing the expressions of disturbance and premium rate. The disturbance could be a levy process or a jump process and so on, meanwhile the premium rate could be linear function. There are many follow-up studies that need to be done.
